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(54) Automatic transmission for vehicles 

(57) A compact automatic transmission (1 ) for a ve- 
hicle capable of preventing relative rotation between 
shift elements from increasing. A planetary gear unit (5) 
is provided with a sun gear (S1) to which rotation of an 
input shaft (2) Is Input, a carrier (CR1) that can be 
stopped from rotating, and a ring gear (R1) for output- 
ting, to a planetary gear set (6), reduced rotation that is 
reduced relative to that of the input shaft (2). A clutch 
(C-3) is connected/disconnected, the input shaft (2) and 
the sun gear (S1) are appropriately connected/discon- 
nected, and the carrier (CR1) is appropriately stopped/ 
unstopped by a brake (B-1 ) and a one-way clutch (F-1 ). 
This prevents relative rotation of the gear unit (5) that 
deals with no shifting operation between shift elements 
from excessively increasing. When the clutch (C-3) is 
disposed between the input shaft (2) and the sun gear 
(S1), the capacity of the clutch (C-3) can be reduced 
compared with the case where ft is disposed between 
the gear unit (5) and the gear set (6). Therefore the 
clutch (C-3) can be formed into a compact structure. Ac- 
cordingly, the automatic transmission (1 ) can be made 
compact. 
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Description 

BACKGROUND OF THE INVENTION 



[0001] The invention relates to an automatic transmis- 
sion for a vehicle, and more particularly, to an automatic 
transmission for a vehicle of a type including a planetary 
gear set having at least four shift elements, and one 
planetary gear unit in which rotation is transmitted and 
input from the planetary gear unit to the planetary gear 
set, and is transmitted to the shift elements of the plan- 
etary gear set without passing through the planetary 
gear unit. 

[0002] As an automatic transmission of this kind, 
there is a known transmission disclosed in JP-A- 
2-129446. The disclosed automatic transmission is 
characterized by achieving 5 speeds (or 6 speeds) with 
less shift elements, resulting in compact automatic 
transmission. 

[0003] Usually, the automatic transmission of this kind 
employs a one-way clutch (simply M OWC M , hereinafter) 
in many cases for permitting rotation only in one direc- 
tion to facilitate the shift control. For example, in the au- 
tomatic transmission disclosed in 
[0004] JP-a- 2-129446, a set of a coast OWC and a 
clutch is disposed in parallel to a third speed clutch K4 
between a planetary gear unit and a planetary gear set 
[0005] In JP-A- 4-29650, third and fifth speed clutch 
C3 is likewise provided between a planetary gear unit 
and a planetary gear set. 

[0006] Generally as the transmitting side and the re- 
ceiving side of a clutch are formed as rotors, the number 
of rotor members is increased, thus causing inconven- 
ience owing to enlarged clutch size. 
[0007] Further, the clutch K4 or C3 disposed between 
the planetary gear unit and the planetary gear set also 
serves to prevent relative rotation between the shift el- 
ements of an upstream planetary gear unit from increas- 
ing in a state where the clutch deals with no shift oper- 
ation due to rotation of the planetary gear set. That is 
rotation of an input shaft is directly input to the planetary" 
gear set without passing through the planetary gear unit. 
However, in such a structure, when the rotation of the 
input shaft is input to the planetary gear unit and the shift 
operation is conducted, the clutch K4 or C3 accordingly 
transmits the rotation that has been reduced by the plan- 
etary gear set with the increased torque to the planetary 
gear set. There is inconvenience that the capacity of the 
clutch K4 or C3 has to be increased in accordance with 
the torque to be transmitted, thus enlarging the clutch 
size. 

[0008] In view of the aforementioned circumstances, 
ft is a first object of the invention to provide an automatic 
transmission for a vehicle of a type including one plan- 
etary gear unit, in which rotation input to the planetary 
gear set is transmitted from the planetary gear unit, and 
is transmitted to the shift elements of the planetary gear 
set without passing through the planetary gear unit. The 
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automatic transmission according to the invention can 
be formed into a compact structure by reducing the 
number of clutches as least as possible as well as re- 
duce the size of the clutch itself. 
5 [0009] It is a second object of the invention to provide 
an automatic transmission for a vehicle of the aforemen- 
tioned type having a simple and compact structure 
which prevents increase in the relative rotation speed 
between shift elements of a planetary gear unit that 
10 deals with no shift operation. 

[0010] According to a first aspect of the invention, 
there is provided an automatic transmission for a vehicle 
including an input shaft and an output shaft, a first plan- 
etary gear unit, and a planetary gear set having at least 
15 four shift elements, in which the planetary gear unit and 
the planetary gear set achieve multistage shift. The first 
planetary gear unit includes a first sh ift element to which 
rotation of the input shaft is input through a first clutch, 
a second shift element stopped from rotating by first en- 
20 gaging member, and a third shift element for outputting, 
to a fourth shift element of the planetary gear set, rota- 
tion that is reduced relative to the rotation speed of the 
input shaft. 

[001 1] With the first aspect of the invention, it is pos- 
25 sible to provide a gear train having a suitable structure 
for the automatic transmission. In the gear train, the first 
clutch is connected/disconnected so as to connect/dis- 
connect the input shaft to/from the first shift element 
without providing a clutch between shift elements of the 
30 planetary gear unit and the planetary gear set, and the 
second shift element is appropriately stopped/un- 
stopped by using the first engaging means so as to pre- 
vent excessive increase in the relative rotation between 
shift elements of the first planetary gear unit that deals 
35 with no shift operation as shown in Fig. 13. 

[0012] Further, since the first clutch is disposed be- 
tween the input shaft and the first shift element to which 

the rotation of the input shaft is transmitted, ft is possible 
to reduce the capacity of the first clutch to be smaller 
<o than that of the clutch disposed between the shift ele- 
ments of the planetary gear unit and the planetary gear 
set to which reduced rotation (thus, greater torque) com- 
pared with the rotation of the input shaft is transmitted 
The resultant clutch structure, thus, can be formed into 
compact. Therefore, the automatic transmission itself 
can be formed into compact. 

[0013] According to a preferred form of the first aspect 
of the invention, the first engaging member includes a 
first brake and a first one-way clutch for permitting rota- 
50 tion only in one direction, and the second shift element 
is connected to a case and stopped from rotating when 
the first brake or the first one-way clutch is engaged. 
[0014] With the preferred form of the first aspect of 
the invention, the second shift element is connected to 
55 the case through the first brake or the first one-way 
clutch and stopped from rotating. The first brake is ca- 
pable of applying the engine brake (coast). Therefore 
unliketheconventional technique, a set of the clutch and 
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th n -way dutch does not hav to b dispos d be- 
tween rotating bodies such as th first planetary g ar 
unit and the planetary g ar set for coast, thus eliminating 
a complicated structur . Th automatic transmission, 
thus, can be formed into a compact structure. 
[001 5] Furth r, the first brake is an indispensable part 
for preventing the first shift element from rotating at high 
speeds during idling of the first planetary gear unit. 
Therefore, the first brake can serve as the brake that 
prevents high-speed rotation and as the brake for en- 
gine brake. This makes it possible to reduce the number 
of friction engaging elements correspondingly. There- 
fore, the shift control can be easily performed and the 
automatic transmission can be made into compact 
structure. 

[001 6] According to a preferred form of the first aspect 
of the invention, the first shift element is connected to a 
case through a second one-way clutch and a second 
brake, and the second one-way clutch is locked by en- 
gaging the second brake so as to stop rotation of a fourth 
shift element. 

[0017] In the preferred form of the first aspect of the 
invention, the fourth shift element is stopped from rotat- 
ing with the reaction force borne by the first and second 
one-way clutches and the second brake (see Fig. 5(b)). 
Therefore, torque loads of the second one-way clutch 
and the second brake can be reduced compared with 
the case where the fourth shift element is directly pro- 
vided with the second one-way clutch and the second 
brake (see Fig. 4(b)), thus forming the automatic trans- 
mission into a compact structure. 
[001 8] Accordi n g to a preferred form of the fi rst aspect 
of the Invention, the first shift element is connected to 
the case through a third brake, and the fourth shift ele- 
ment is stopped from rotating by engaging the first brake 
and the third brake. 

[0019] In the preferred form of the first aspect of the 
invention, the fourth shift element is stopped from rotat- 
ing with the torque borne by the first brake and the third 
brake. Therefore, the torque load of the third brake can 
be reduced compared with the case where the fourth 
shift element is directly provided with the third brake, 
thus forming the automatic transmission into a compact 
structure. 

[0020] Accordi ng to a preferred form of the first aspect 
of the invention, the planetary gear set includes four shift 
elements, the fourth shift element is connected to the 
third shift element of the first planetary gear unit, and is 
provided so as to be stopped from rotating by second 
engaging member, a fifth shift element is detachably 
connected to the Input shaft by a second clutch, and is 
provided so as to be stopped from rotating by third en- 
gaging member, a sixth shift element is connected to the 
output shaft, and a seventh shift element is detachably 
connected to the input shaft by a third dutch. 
[0021] In the preferred form of the first aspect of the 
invention, an automatic transmission of five or six for- 
ward speeds can be made into a compact structure by 



providing th fourth to seventh shift elements. 
[0022] According to a s cond aspect of the inv ntion, 
there is provided an automatic transmission for a vehicle 
including an input shaft and an output shaft, a first plan- 

5 etary gear unit capabl of stopping one shift element by 
first engaging member, a planetary gear set having at 
least four shift elements, and a first clutch for transmit- 
ting rotation of the input shaft to one of the shift elements 
of the planetary gear set through the first planetary gear 

10 unit, in which one of a plurality of the shift elements is 
appropriately selected, and rotation of the input shaft is 
transmitted to the output shaft through the selected shift 
element so as to achieve multistage shift. The first plan- 
etary gear unit includes a first shift element to which ro- 

15 tation of the input shaft is input, a second shift element 
stopped from rotating by the first engaging member, and 
a third shift element for outputting rotation of the rotation 
speed different from that generated by the input shaft to 
the fourth shift element of the planetary gear set. The 

20 first engaging member includes a first brake and a first 
one-way clutch for permitting rotation only in one direc- 
tion. The second shift element is stopped from rotating 
when the first brake or the first one-way clutch is en- 
gaged. 

25 [0023] In the second aspect of the invention, the sec- 
ond shift element is stopped from rotating through the 
first brake and the first one-way clutch disposed be- 
tween the second shift element and the case. Therefore, 
the first brake is capable of applying engine. Unlike the 

30 conventional technique, a set of the clutch and the one- 
way clutch does not have to be disposed between rotat- 
ing bodies such as the first planetary gear unit and the 
planetary gear set for coast. Accordingly, a complicated 
supporting structure for disposing those mechanisms 

35 can be eliminated, thus further forming the automatic 
transmission into a compact structure. 
[0024] Further, the first brake is indispensable part for 
preventing the first shift element from rotating at high 
speeds during idling of the first planetary gear unit. 

40 Therefore, the first brake can serve as the brake that 
prevents high-speed rotation and as the brake for en- 
gine brake. This makes it possible to reduce the number 
of friction engaging elements correspondingly. There- 
fore, the shift control can be easily performed and the 

45 automatic transmission can be made into compact 
structure. 

[0025] According to a preferred form of the second as- 
pect of the invention, the first clutch is disposed between 
the first shift element and the input shaft, the first shift 

so element is connected to the second one-way clutch 
through a second brake, and the second one-way clutch 
is locked by engaging the second brake so as to stop 
the rotation of the fourth shift element. 
[0026] In the preferred form of the second asped of 

55 the invention, the fourth shift element is stopped from 
rotating with the reaction force borne by the first and sec- 
ond one-way clutches and the second brake (see Fig. 
5(b)). Therefore, the torque load of the second one-way 
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clutch and the second brake can be reduced compared 
with th case where the fourth shift element is directly 
provided with the second one-way clutch and the sec- 
ond brake (see Fig. 4(b)), thus forming the automatic 
transmission into a compact structure. 
[0027] According to a preferred form of the second as- 
pect of the invention , the first clutch is disposed between 
the first shift element and the input shaft, the first shift 
element is connected to a case through a third brake, 
and the fourth shift element is stopped from rotating by 
engaging the first brake and the third brake. 
[0028] In the preferred form of the second aspect of 
the invention, the fourth shift element is stopped from 
rotating with the torque borne by the first brake and the 
third brake. Therefore, the torque load of the third brake 
can be reduced compared with the case where the 
fourth shift element is directly provided with the third 
brake, thus forming the automatic transmission into a 
compact structure. 

[0029] According to a preferred form of the second as- 
pect of the invention, the first planetary gear unit outputs 
reduced rotation from the third shift element (R1) when 
the second shift element (CR1 ) is stopped from rotating 
by the first engaging member. 

[0030] In the preferred form of the second aspect of 
the invention, reduced rotation can be input to the plan- 
etary gear set in addition to rotation of the dual system 
input shaft. Therefore, as the number of multi-gear stage 
increases, it is possible to variously set the velocity di- 
agram on the side of the planetary gear set. This may 
realize enhanced flexibility of gear ratio and allow em- 
ployment of excellent gear ratio. 
[0031] According to a preferred form of the second as- 
pect of the invention, the planetary gear set includes four 
shift elements, the fourth shift element is connected to 
the third shift element of the first planetary gear unit, and 
the rotation of the fourth shift element at least in' one 
direction is stopped by the second engaging member, a 
fifth shift element is detachabiy connected to the input 
shaft by a second clutch , and the rotation of the fifth shift 
element at least in one direction is stopped by the third 
engaging member, a sixth shift element is connected to 
the output shaft, and a seventh shift element is detach- 
ably connected to the input shaft by a third clutch. 
[0032] In the preferred form of the second aspect of 
the invention, an automatic transmission of five or six 
forward speeds can be formed into a compact structure 
by employing the fourth to the seventh shift elements. 
[0033] According to a third aspect of the invention, 
there is provided an automatic transmission for a vehicle * 
including an input shaft and an output shaft, a first plan- 
etary gear unit, and a planetary gear set having at least 
four shift elements, in which the planetary gear unit and 
the planetary gear set achieve multistage shift. The first 
planetary gear unit includes a first shift element to which s 
rotation of the input shaft is input through a first clutch, 
a second shift element stopped from rotating by a first 
one-way clutch or a first brake, and a third shift element 



for outputting, to a fourth shift element of the planetary 
gear set, rotation that is reduc d relative to the rotation 
speed of the input shaft. The second shift element is 
stopped from rotating when the first brake or the first 

s one-way clutch is engaged. 

[0034] In the third aspect of the invention, it is possible 
to provide a gear train having a suitable structure forthe 
automatic transmission. In the gear train, the first clutch 
is connected/disconnected so as to connect/disconnect 

to the input shaft to/from the first shift element without pro- 
viding a clutch between shift elements of the planetary 
gear unit and the planetary gear set, and the second 
shift element is appropriately stopped/unstopped using 
the first one-way clutch and the first brake so as to pre- 

5 vent excessive increase in the relative rotation between 
shift elements of the first planetary gear unit that deals 
with no shift operation as shown in Fig. 13. 
[0035] Further, since the first clutch is disposed be- 
tween the input shaft and the first shift element to which 

o the rotation of the input shaft is transmitted, it is possible 
to reduce the capacity of the first clutch to be smaller 
than that of the clutch disposed between the shift ele- 
ments of the planetary gear unit and the planetary gear 
set to which reduced rotation (thus, greatertorque)com- 

s pared with the rotation of the input shaft is transmitted. 
The resultant clutch structure, thus, can be formed into 
compact structure. 

[0036] According to a preferred form of the third as- 
pect of the invention, the first clutch is disposed between 

> the first shift element and the input shaft, the first shift 
element is connected to a case through the second one- 
way clutch and a second brake, and the second one- 
way clutch is locked by engaging the second brake so 
as to stop the rotation of the fourth shift element. 

• [0037] In the preferred form of the third aspect of the 
invention, the fourth shift element is stopped from rotat- 
ing with the reaction force borne by the first and the sec- 
ond one-way clutches and the second brake (see Fig. 
5(b)). Therefore, the torque load of the second one-way 
clutch and the second brake can be reduced compared 
with the case where the fourth shift element is directly 
provided with the second one-way clutch and the sec- 
ond brake (see Fig. 4(b)), thus forming the automatic 
transmission into a compact structure. 
[0038] According to a preferred form of the third as- 
pect of the invention, the first shift element is connected 
to a case through a third brake, and the fourth shift ele- 
ment is stopped from rotating by engaging the first brake 
and the third brake. 

[0039] In the preferred form of the third aspect of the 
invention, the fourth shift element is stopped from rotat- 
ing with the torque borne by the first brake and the third 
brake. Therefore, the torque load of the third brake can 
be reduced compared with the case where the fourth 
shift element is directly provided with the third brake, 
thus forming the automatic transmission into a compact 
structure. 

[0040] According to a preferred form of the third as- 



4 



7 



EP 1 118 798 A2 



8 



pect of the invention, the first planetary gear unit outputs 
r due d rotation from the third shift element wh n th 
second shift element is stopped from rotating by th first 

ngaging member. 
[0041] In the preferred form of the third aspect of the s 
invention, reduced rotation can be input to the planetary 
gear set in addition to rotation of the dual system input 
shaft. Therefore, as the number of multi-gear stage in- 
creases, it is possible to variously set the velocity dia- 
gram on the side of the planetary gear set. This may io 
result in enhanced flexibility of gear ratio and allow em- 
ployment of excellent gear ratio. 
[0042] According to a preferred form of the third as- 
pect of the invention, the planetary gear set includes four 
shift elements, the fourth shift element is connected to is 
the third shift element of the first planetary gear unit, and 
is provided such that the fourth shift element can be 
stopped from rotating by second engaging member, a 
fifth shift element is detachably connected to the input 
shaft by a second clutch; and can be stopped from ro- 20 
tating by third engaging member, a sixth shift element 
is connected to the output shaft, and a seventh shift el- 
ement is detachably connected to the input shaft by a 
third clutch. 

[0043] In the preferred form of the third aspect of the 25 
invention, an automatic transmission of five or six for- 
ward speeds can be formed into a compact structure by 
employing the fourth to the seventh shift elements. 
[0044] Reference numerals in the brackets show cor- 
responding elements in the drawings. The description 30 
of the specification is not limited by such numerals on 
the drawings. 

Fig. 1 shows an embodiment of an automatic trans- 
mission for a vehicle to which the invention is ap- 35 
plied, wherein Fig. 1(a) shows an operation Table, 
a gear ratio and a gear ratio step, and Fig. 1 (b) is a 
skeleton diagram of the automatic transmission; 
Fig. 2 shows diagrams for representing another em- 
bodiment of the automatic transmission for the ve- 40 
hide to which the invention is applied, wherein Fig. 
2(a) shows an operation Table, a gear ratio and a 
gear ratio step, and Fig. 2(b) is a skeleton diagram 
of the automatic transmission; 

Fig. 3 shows diagrams for representing further em- 45 
bodiment of the automatic transmission for the ve- 
hicle to which the invention is applied, wherein Fig. 
3(a) shows an operation Table, a gear ratio and a 
gear ratio step, and Fig. 3(b) is a skeleton diagram 
of the automatic transmission; so 
Fig. 4 shows diagrams of torque transmission at the 
respective speeds of the automatic transmission 
shown in Fig. 1 ; 

Fig. 5 shows diagrams of torque transmission at the 
respective speeds of the automatic transmission ss 
shown in Fig. 2; 

Fig. 6 is a velocity diagram of the automatic trans- 
missions shown in Figs. 1 to 3; 



Fig. 7 is a skeleton diagram sh wing one arrang - 
ment exampt of clutches of a front planetary gear 
unit and a brak ; 

Fig. 8 is a skel ton diagram showing another ar- 
rang ment example of the clutches of the front plan- 
etary gear unit and the brake; 
Fig. 9 shows skeleton diagrams representing a fur- 
ther example of the front planetary gear unit; 
Fig. 1 0 is a skeleton diagram showing another ex- 
ample of a planetary gear set; 
Fig. 1 1 is a skeleton diagram showing further exam- 
ple of the planetary gear set; 
Fig. 12 is a skeleton diagram showing still further 
example of the planetary gear set; and 
Fig. 13 is a velocity diagram representing correla- 
tion between the clutch of the front planetary gear 
unit and the brake of the automatic transmission 
shown in Fig. 2. 

[0045] Fig. 1 shows an embodiment of an automatic 
transmission for a vehicle to which the invention is ap- 
plied, wherein Fig. 1(a) shows an operation Table, a 
gear ratio and a gear ratio step, and Fig. 1 (b) is a skel- 
eton diagram. 

[0046] An automatic transmission 1 for a vehicle in- 
cludes an input shaft 2 connected to an engine output 
shaft through a torque converter, and an output shaft 3 
connected to wheels or the like. A front planetary gear 
unit 5 including a dual planetary gear unit and a rear 
planetary gear set 9 including two simple planetary gear 
units, i.e., a middle planetary gear unit 6 and a rear plan- : ' 
etary gear unit 7 are disposed between the input shaftj 
2 and the output shaft 3. *** 
[0047] The front planetary gear unit 5 constituting a 
first planetary gear unit includes a sun gear S1 connect- 
ed to the input shaft 2 through a clutch C-3. The sun * 
gear S1 meshes with a pinion P1 , which is meshed with 
a pinion P2 in mesh with a ring gear R1 . The pinions P1 , 
P2 are supported by a carrier CR1. The carrier CR1 is ; 
connected to a one-way clutch F-1 provided in a gear 
case 1 0 and a brake B-1 , which constitute first engaging 
member. 

[0048] The middle planetary gear unit 6 of the rear 
planetary gear set 9 closer to the front planetary gear 
unit 5 includes a sun gear S2 connected to the input 
shaft 2 through a clutch C-1 . The sun gear S2 meshes 
with a pinion P3 in mesh with a ring gear R2. The pinion 
P3 is supported by a carrier CR2, to which the input shaft 
2 is connected through a clutch C-2. The ring gear R1 
of the front planetary gear unit 5 is connected to the ring 
gear R2. These ring gears R1 and R2 can be stopped 
from rotating through a brake B-2 constituting second 
engaging member. Similarly, the ring gears R1 and R2 
can be stopped from rotating through a one-way clutch 
F-2 and a brake B-3 connected to the gear case 1 0 and 
constituting the second engaging member together with 
the brake B-2. 

[0049] Further, the rear planetary gear unit 7 of the 
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rear planetary gear set 9 closer to the output shaft 3 in- 
cludes a sun gear S3 that is integrally connected to the 
input shaft 2 through the clutch C-1 such that the sun 
gear S3 can rotate in synchronization with the sun gear 
S2. The sun gear S3 meshes with a pinion P4 in mesh 
with a ring gear R3. The ring gear R3 is connected to 
the carrier CR2 of the middle planetary gear unit 6. The 
ring gear R3 can be stopped from rotating through a 
one-way clutch F-3 and a brake B-4 provided in the gear 
case 10 and constituting third engaging member. The 
pinion P4 is supported by a carrier CR3, and the output 
shaft 3 is connected to the carrier CR3. 
[0050] Here, the rear planetary gear set 9 has four 
shift elements, i.e., a shift element including the sun 
gears S2, S3 connected to each other and to the input 
shaft 2, a shift element including the carrier CR2 of the 
middle planetary gear unit 6 and the ring gear R3 of the 
rear planetary gear unit 7, a shift element including the 
ring gear R2 connected to the ring gear R1 that is an 
output member of the front planetary gear unit 5, and a 
shift element including the carrier CR3 to which the out- 
put shaft 3 is connected. 

[0051] Next, operation of the automatic transmission 
1 will be explained based on an operation Table shown 
in Fig. 1 (a), a torque transmission diagram shown in Fig. 
4 and a velocity diagram shown in Fig. 6. In the velocity 
diagram in Fig. 6, vertical lines at the right side corre- 
sponding to the shift elements of the rear planetary gear 
set 9 respectively represent the fourth, fifth, sixth and 
seventh shift elements from the left side. 
[0052] At the first speed, as shown in Fig. 1(a), the 
clutch C-1 is engaged, the one-way clutch F-3 is actu- 
ated, the input shaft 2 is connected to the sun gears S2, 
S3, and reverse rotation of the ring gear R3 is prevented 
by the one-way clutch F-3. As shown in Figs. 4(a) and 
6, rotation (RIN) of the input shaft 2 is directly input to 
the sun gear S3 of the rear planetary gear set 9 through 
the clutch C-1 . Then, the ring gear R3 at the stationary 
state is brought into the state as shown by a line L1 in 
the velocity diagram of Fig. 6. The first forward speed 
1ST is output from the carrier CR3 to which the output 
shaft 3 is connected. At that time, the middle planetary 
gear unit 6 is in an idling state due to rotation of the sun 
gear S2. 

[0053] Assuming that the gear ratio of the rear plane- 
tary gear unit 7 is expressed as the equation ^Z^/ 
Z R3 where Zgg is the number of teeth of the sun gear 
S3, and Z R3 is the number of teeth of the ring gear R3, 
the gear ratio at this time is obtained from the equation 
of ^+X 3 yX 3 . If Zs3=32 and Zr 3 =80 are substituted, 
X^O.4000, and the first speed gear ratio becomes 3.500 
as shown in Fig. 1 (a). 

[0054] Atthesecondspeed,asshownin Fig. 1(a), the 
brake B-3 is engaged in addition to the engagement of 
the clutch C-1 at the first speed, and actuation of the 
one-way clutch F-3 is released, and the one-way clutch 
F-2 is actuated. In this state, the ring gear R2 of the mid- 
dle planetary gear unit 6 that has been in the idling state 



is stopped from rotating by the brake B-3 and the one- 
way clutch F-2. In this stated as shown in Fig. 4(b), ro- 
tation of the input shaft 2 is input to the sun gear S2 of 
the middle planetary gear unit 6, and also input to the 
5 sun gear S3 of the rear planetary gear unit 7. However, 
as the ring gear R2 is in the stopping state, rotation 
thereof is prevented (speed = 0). The state shown by a 
line L2 in the velocity diagram in Fig. 6 is established, 
and rotation of the second forward speed 2ND is output 
io from the earner CR3 to which the output shaft 3 is con- 
nected. 

[0055] Assuming that the gear ratio of the middle plan- 
etary gear unit 6 is obtained by the equation of X^Z S2 / 
ZR2, where Z S2 is the number of teeth of the sun gear 
S2, and Zfe is the number of teeth of the ring gear R2, 
The gear ratio at that time can be expressed by the 
equation of (1+^(1 +X 3 )/(X 2 +A G +X 2 X 3 ). If Z S2 =31 and 
Zr2=73 are substituted, A^O.4247. The gear ratio of the 
second speed becomes 2.006 as shown in Fig. 1 (a) con- 
20 sidering the aforementioned value X3. 

[0056] At the third speed, as shown in Fig. 1 (a), the 
clutch C-3 is engaged in addition to the engagement of 
the clutch C-1 at the first and the second speeds, actu- 
ation of the one-way clutch F-2 is released, and the one- 
25 way clutch F-1 is actuated. In this state, rotation of the 
input shaft 2 is input to the rear planetary gear set 9 
through the clutch C-1 and also to the sun gear S3 of 
the front planetary gear unit 5 through the clutch C-3. 
Reverse rotation of the carrier CR1 is prevented by the 
30 one-way clutch F-1 connected to the case 1 0, and the 
carrier CR1 is connected to the case 10 and stopped 
from rotating. 

[0057] Then, rotation of the input shaft 2 is input to the 
sun gear S1 in the front planetary gear unit 5, and the 
35 earner CR1 is stopped from rotating. Therefore, the 
state shown by a line L3 of the velocity diagram in Fig. 
6 is established, and the reduced forward rotation RV1 
is output from the ring gear R1 as the output member to 
the ring gear R2 of the middle planetary gear unit 6. As 
*o the rotation RIN of the input shaft 2 is input to the sun 
gears S2, S3 in the rear planetary gear set 9 as shown 
in Fig.4(c), the rotation RV1 input from the front plane- 
tary gear unit 5 to the ring gear R2 is synthesized as 
shown by a line L4 of the velocity diagram in Fig. 6. The 
45 third speed 3RD is, thus, output from the carrier CR3 to 
which the output shaft 3 is connected. 
[0058] At that time, the brake B-3 is in the engaged 
state. As the one-way clutch F-2 is in the idling state, 
the brake B-3 deals with no shifting operation. 
50 [0059] Assuming that the gear ratio of the front plan- 
etary gear unit 5 is obtained by the equation of \,=Z S ,/ 
Zr!, where Z S1 is the number of teeth of the sun gear 
S1 , and Zpu is the number of teeth of the ring gear R1 , 
the gear ratio at that time is obtained by the equation of 
55 (1+X 2 )(1+X 3 )/{(1 + X 2 )(1+^)}- (1^)}. if z s1 =39 and 
Zr2=91 are substituted, the value of becomes 
0.4286. The gear ratio of the third speed becomes 1 .402 
as shown in Fig. 1(a) considering the aforementioned 
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values %2 and ^3* 

[0060] At the fourth sp ed, as shown in Fig. 1 (a), the 
clutch C-2 is ngag d in addition to th engagem nt of 
th clutch C-1 at the first, second and third speeds, and 
actuation of the one-way clutch F-1 is released. In this 
state, rotation of the input shaft 2 is input to the sun 
gears S2, S3 of the rear planetary gear set 9 through 
the clutch C-1 and also to the carrier CR2/ring gear R3 
of the rear planetary gear set 9 through the clutch C-2. 
Members constituting the rear planetary gear set 9 are 
rotated through direct connection, and the state shown 
by a line L5 in Fig. 6 is established. The fourth speed 
4TH is, thus, output from the carrier CR3 to which the 
output shaft 3 is connected. 

[0061] At this time, the clutch C-3 and the brake B-3 
are engaged with each other as shown in Fig. 1 (a). Ro- 
tation of the input shaft 2 is transmitted to the sun gear 
S 1 in the front planetary gear unit 5, and the middle plan- 
etary gear unit 6 and the input shaft 2 are directly con- 
nected for forward rotation. Therefore, rotation of the in- 
put shaft 2 is also input to the ring gear R1 connected 
to the ring gear R2, the state shown by a line L6 in Fig. 
6 is established, and the front planetary gear unit 5 idles 
in the direct connection state. As the rear planetary gear 
set 9 is rotated in the direct connected state, the gear 
ratio at the fourth speed becomes 1 . 
[0062] At the fifth speed, as shown in Fig. 1(a), the 
clutch C-1 is disengaged, and engaged state of the 
clutches C-2, c-3 is remained, and the brake B-1 is en- 
gaged. In this state, rotation of the input shaft 2 is input 
to the carrier CR2/ring gear R3 of the rear planetary gear 
set 9 through the clutch C-2, and is also input to the sun 
gear S1 of the front planetary gear unit 5 through the 
clutch C-3. Then, since the carrier CR1 Is stopped from 
rotating by the brake B-1 , the front planetary gear unit 
5 is brought into the state shown by the line L3 in Fig. 
6, and reduced forward rotation RV1 is output from the 
ring gear R1 to the ring gear R2 of the rear planetary 
gear set 9. As described above, rotation of the input 
shaft 2 is input to the carrier CR2/ring gear R3 of the 
rear planetary gear set 9 and thus, the velocity diagram 
is brought into the sate as shown by a line L7 in Fig. 6. 
The fifth rotation speed 5TH is output from the carrier 
CR3 to the output shaft 3. 

[0063] At that time, the brake B-3 is engaged as 
shown in Fig. 1 (a). However as the one-way clutch F-2 
is in an idling state, the brake B-3 deals with no shifting 
operation. 

[0064] The gear ratio at that time is obtained by the 

following equation of ^(l+XsyfA^I+^MI-Xa)}, and 
the gearratio of the fifth speed becomes 0.722 as shown 
in Fig. 1(a) considering the aforementioned values A,.,, 
A^andA^. 

[0065] At the sixth speed, as shown in Fig. 1 (a), the 
clutch C-3 is disengaged and the brake B-2 is engaged. 
In this state, rotation R IN of the input shaft 2 is input to 
the carrier CR2/ring gear R3 of the rear planetary gear 
set 9 through the clutch C-2, and the ring gear R2 is 



stopped from rotating by the brake B-2. Th refore, the 
rear planetary gear set 9 is brought into th stat shown 
by a line L8 in Fig. 6. The rotation at th sixth speed 6TH 
is output from the carrier CR3 to the output shaft 3. 

s [0066] At that time, the brakes B-1 , B-3 are in the en- 
gaged states as shown in Fig. 1 (a). As th ring gear R1 
is stopped from rotating by the brake B-2, the front plan- 
etary gear unit 5 is not rotated. The brakes B-1 , B-3 deal 
with no shifting operation. 

10 [0067] In the reverse gear stage, the clutch C-3 is en- 
gaged, and the brake B-4 and the one-way clutch F-1 
are engaged as shown in Fig. 1 (a). In this state, rotation 
RIN of the input shaft 2 is input to the sun gear S1 of the 
front planetary gear unit 5 through the clutch C-3, and 

*5 the carrier CR1 is stopped from rotating by the one-way 
clutch F-1 . Therefore, the velocity diagram is as shown 
by the line L3 in Fig. 6, and forward output rotation RV1 
is output from the ring gear R1 to the ring gear R2 of the 
rear planetary gear set 9. Since the ring gear R3/carrier 

20 CR2 are stopped from rotating by the brake B-4, the rear 
planetary gear set 9 is brought into the state shown by 
a line L10 in Fig. 6. 

The reverse rotation REV is, thus, output from the carrier 
CR3 to the output shaft 3. 

25 [0068] The gear ratio at that time is obtained by the 
equation of ^(l+^yA^Av T ne reverse gear ratio be- 
comes 3.468 as shown in Fig. 1(a) considering the 
aforementioned values , and A^. 
[0069] At the time of engine brake (coast), as shown 

30 in Fig. 1 (a), at the third speed, the brake B-1 connected 
to the case 1 0 is engaged to connect the carrier CR1 to 
the case 1 0. Accordingly, the carrier CR1 is engaged by 
reliably preventing the rotation thereof. The third speed, 
then, can reliably be generated based on the velocity 

35 diagram shown in Fig. 6. The one-way clutch F-1 is dis- 
posed between the case 1 0, and, unlike the convention- 
al technology, the set of the clutch and one-way clutch 
does not have to be disposed between two rotors such 
as the front planetary gear unit 5 and the planetary gear 

40 set 9 for coast. This makes it possible to eliminate a 
complicated supporting mechanism for disposing these 
mechanisms, and the automatic transmission can be 
formed into a compact structure correspondingly. 
[0070] At the second speed, the brake B-2 is en- 

45 gaged, and the ring gear R2 is reliably connected to the 
case 10 and stopped from rotating. At the first speed, 
the brake B-4 is engaged so as to reliably stop the ro- 
tation of the ring gear R3. 

[0071] in the aforementioned embodiment, the brake 
so B-3 and the one-way clutch F-2 as engaging member of 
the ring gear R2 of the rear planetary gear set 9 are pro- 
vided directly on the ring gear R2. The brake B-3 and 
the one-way clutch F-2 may be disposed on any posi- 
tions so long as the ring gear R2 can be stopped from 
ss rotating. As shown in Fig. 2, it is possible to dispose the 
brake B-3 and the one-way clutch F-2 between the 
clutch C-3 and the sun gear S1 of the front planetary 
gear unit 5 so as to stop the rotation of the ring gear R2 
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through the front planetary gear unit 5. 
[0072] An automatic transmission shown in Fig 2 as 
another embodiment of the invention will be explained 
The structure and operation of this automatic transmis- 
sion are the same as those shown in Fig. 1 except the 
arrangement of the brake B-3 and the one-way clutch 
F-2 (the velocity diagram is also the same as that shown 
m Fig. 6)). Therefore, the portions of the automatic trans- 
mission of the embodiment different from those of the 
automatic transmission 1 shown in Fig. 1 will be ex- 
plained. Elements similar to those of the automatic 
transmission 1 shown in Fig. 1 will be designated with 
the same reference numerals, and explanation thereof 
will be omitted. 

[0073] The automatic transmission 1 1 shown in Fig 2 
(b) is structured such that a one-way clutch F-2 and a 
brake B-3 are disposed between a sun gear S1 and a 
clutch C-3 and between a case 10. A clutch C-1 the 
brake B-3, a one-way clutches F1 , F2 are actuated as 
shown in Fig. 2(a) such that the second speed is output 
from an output shaft 3 in the automatic transmission 1 1 
As shown in Fig. 2(a), Th addition to engagement of the 
clutch C-1 at the first speed, the brake B-3 is engaged 
actuation of the one-way clutch F-3 is released and the 
one-way clutches F-1 and F-2 are actuated. In this state 
as shown in Fig. 5(b), the ring gear R2 of a middle plan- 
etary gear unit 6 that has been in the idling state is 
stopped from rotating through the sun gear S1 stopped 
from rotating by the one-way clutch F-2 that has been 
brought into a locked state by actuating the brake B-3 
and the carrier CR1 stopped from rotating by the locked 
one-way clutch F-1 . 

[0074] In this state, as shown in Fig. 5(b), rotation of 
the input shaft 2 is input to the middle planetary gear 
unit 6 from the sun gear S2, and input to a sun gear S3 
of a rear planetary gear unit 7. However, since the ring 
gear R2 is in the stopping state, rotation thereof is pre- 
vented (speed = 0), and the state shown by a line L2 of 
the velocity diagram in Fig. 6 is established. The second 
forward speed 2ND is output from the carrier CR3 to 
which the output shaft 3 is connected. 
[0075] The rotation torque of the ring gear R2 is borne 
in which rotation of the carrier CR1 is stopped from ro- 
tating by the one-way clutch F-1 , and rotation of the sun 
gear S1 is stopped from rotating by the brake B-3 
through the one-way-clutch F-2. In this way, the ring 
gear R2 is reliably stopped from rotating by the earner 
CR1 and the sun gearSI which have been kept stopped 
from rotating, and rotation torque thereof is borne by the 
respective shift elements. In this manner, torque-loading 
ability of each of the one-way clutch F-2 and the brake 
B-3 can be lowered by utilizing torque-loading ability of 
the one-way clutch F-1. It is possible to reduce the 
torque load as compared with the case where the one- 
way clutch F-2 and the brake B-3 are mounted directly 
to the ring gear R2, and the one-way clutch F-2 and the 
brake B-3 can be formed into compact structures 
[0076] The torque transmitting path and actuation 



process of friction engagement element such as clutch 
brake and one-way clutch at the speed except the sec- 
ond speed are the same as those of the automatic trans- 
mission 1 shown in Fig. 1 , and the gear ratio is also the 

5 same. 

[0077] Further, as shown in Fig. 3(b), the brake B-2 
for engine braking at the second speed is likewise dis- 
posed between the sun gear S1 of the front planetary 
gear unit 5 and the clutch C-3 between the gear case 
™ 10. During engine braking at the second speed as 
shown in Fig. 3(a), the brake B-1 for the fifth speed is 
actuated in addition to the brake B-2 that is originally for 
engine braking, the ring gear R2 is stopped from rotating 
by the brakes B-1 and B-2 through the front planetary 
gear unit 5, thus making it possible to reduce the torque 
load of the brake B-2 to form the brake B-2 into a com- 
pact structure correspondingly. That is, rotation of the 
nng gear R2 is stopped by stopping the carrier CR1 by 
the brake B-1 , stopping the sun gear S1 by the brake B- 
2, stopping rotation of both the shift elements, thereby 
stopping the entire front planetary gear unit 5. Since the 
torque can be borne by the two brakes B-1 and B-2 it 
is possible to reduce the capability of the brake B-2 and 
to form the brake B-2 into a compact structure as com- 
25 pared with the case where the brake B-2 is directly 
mounted to the ring gear R2. 

[0078] In this embodiment, the front planetary gear 
unit 5 is of a dual type in which two pinions P1 P2 are 
meshed in series between the sun gear S1 and the ring 
30 gear R1 . However, the front planetary gear unit 5 may 
be of a simple type in which one pinion is disposed be- 
tween the sun gear S1 and the ring gear R1 as shown 
in Figs. 9(b) and 9(c). 

[0079] The rear planetary gear set 9 is not limited to 
55 the type described in the embodiment. It may be of 
Ravigneaux type as shown in Fig. 11, CR-CR type as 
shown in Fig. 10, or a stepped pinion type as shown in 
Fig. 12, so long as the rear planetary gear set 9 has at 
least four shift elements. 

40 t° 08 °] ^rolesofthebrakeB-ldisposedonthecar- 
rier CR1 of the front planetary gear unit 5 and the clutch 
C-3 disposed between the sun gear S1 and the input 
shaft 2 in the automatic transmission 1 1 shown in Fig 2 
(b) will be explained in detail. 
«* [0081] ReferringtoFig.i3,inthecasewhereaclutch 
is not disposed between the shift elements of the front 
planetary gear unit 5 and the middle planetary gear unit 

6 constituting the rear planetary gear set 9, and only one 
of the brake B-1 or the clutch C-3 is disposed in the front 

» planetary gear unit 5, the rotation RV1 to the rotation of 
the input shaft 2 at the reverse, the third and the sixth 
speed has to be output from the front planetary gear unit 
5 to the rear planetary gear set 9 so as to output five 
(six) forward speeds and a reverse speed shown in Fig 
55 6 from the output shaft 3. The reverse rotation RV2 is 
input to the planetary gear unit 6 at the first speed In 
order to arrange the brake B-1 or the clutch C-3 so as 
to satisfy such conditions, the input shaft 2 is directly 
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connected to the sun gear S1 when only the brake B-1 
exists, and the carrier CR1 is fixed to the cas 1 0 when 
only th clutch C-3 exists. 

[0082] In the case of an automatic transmission hav- 
ing such a structure, as being obvious from the velocity 
diagram in Fig. 13, at the first or fourth speed during 
which rotation of the input shaft dealing with the shifting 
operation is directly input to the rear planetary gear set 
9 without passing through the front planetary gear unit 
5, rotation of the ring gear R2 of the middle planetary 
gear unit 6 is input to the ring gear R1 of the front plan- 
etary gear unit 5 to allow the front planetary gear unit 5 
to idle. 

[0083] Assuming that the sun gear S1 is directly con- 
nected to the input shaft 2 without clutch C-3 and only 
the brake B-1 exists, the relative speed between the sun 
gear S1 that reversely rotates at high speeds and ro- 
tates forward at the input rotational speed, and the CR1 
and the pinions P1 , P2 supported thereby may become 
excessively great to exceed a practical region of the 
transmission. 

[0084] Further, at the fourth speed, in the case where 
no brake B-1 exists, the carrier CR1 is fixed to the case 
10, and only the clutch C-3 is provided, the clutch C-3 
is disengaged by rotation of the ring gear R1 . The sun 
gear S1 that is brought into free rotating state idles at a 
high speed, and relative speed between the sun gear 
S1 and the carrier CR1 in a stationary state becomes 
extremely great, and likewise the relative speed ad- 
versely exceeds a practical region of the transmission. 
[0085] To prevent such a situation, In this invention, 
the clutch C-3 is disposed between two shift elements 
of the front planetary gear unit 5, i.e., the sun gear S1 
and the input shaft 2, and the brake B-1 is disposed on 
the carrier CR1 such that the relative rotation between 
the shift elements of the front planetary gear unit 5 does 
not become excessively great as shown in the velocity 
diagram of Fig. 6. 

[0086} Fig. 7 shows an example of a skeleton diagram 
of this invention mainly emphasizing on the arrange- 
ment of the brake B-1 and the clutch C-3. The basic op- 
eration is the same as that of the automatic transmission 
11 shown in Fig. 1 except that the one-way clutches F- 
1 , F-2 and F3 function as brakes B-1 , B-2 and B-4, re- 
spectively. 

[0087] The torque load of the clutch C-3 positioned as 
shown in the drawing is increased as compared with the 
case shown in Fig. 1 . As shown in Fig. 8, however, the 
clutch C-3 may be disposed between the ring gear R1 
of the front planetary gear unit 5 and the ring gear R2 of 
the middle planetary gear unit 6. In this case also, it is 
possible to maintain the relative rotation between the 
shift elements of the front planetary gear unit 5 within 
an appropriate range. Since only the clutch C-3 is dis- 
posed between the front planetary gear unit 5 and the 
planetary gear set 9, it is unnecessary to dispose the 
one-way clutch for coast and a clutch for operating the 
one-way clutch in parallel, and the automatic transmis- 



sion can be accommodat d in the compact space. 
[0088] A structure of the front planetary gear unit 5 is 
not limit d so long as rotation of the input shaft 2 can be 
reduced and transmitted to the planetary gear set 9. In 
s addition to the structures shown in Figs. 1(b) and 2(b), 
it is possible to employ a structure in which the sun gear 
S1 is connected to the case through the brake B-1 and 
the one-way clutch F-1 , and a structure in which rotation 
of the input shaft 2 is input to the sun gear S1 through 
the clutch C-3, the ring gear R1 is connected to the case 
through the brake B-1 and the one-way clutch F-1 , and 
the carrier CR1 of the single pinion P1 is connected to 
the shift element of the rear planetary gear set 9 as 
shown in Fig. 9(b). 

[0089] Further, as shown in Fig. 9(c), it is also possible 
to employ the structure in which rotation of. the input 
shaft 2 is input to the ring gear R1 through the clutch C- 
3, the sun gear S1 is connected to the case through the 
brake B-1 and the one-way clutch F-1 , and the carrier 
CR1 of the single pinion P1 is connected to the shift el- 
ement of the rear planetary gear set 9. 

Claims 

25 

1 . An automatic transmission for a vehicle comprising: 

an input shaft and an output shaft; 
a first planetary gear unit; and 
30 a planetary gear set having at least four shift 

elements, in which the planetary gear unit and 
the planetary gear set achieve multistage shift, 
the first planetary gear unit comprising: 

35 a first shift element to which rotation of the 

input shaft is input through a first clutch; 
a second shift element stopped from rotat- 
ing by first engaging member; and 
a third shift element for outputting, to a 
40 fourth shift element of the planetary gear 

set, rotation that is reduced relative to the 
rotation speed of the input shaft. 

2. The automatic transmission for a vehicle according 
45 to claim 1 , wherein: 

the first engaging member comprises a first 
brake and a first one-way clutch for permitting 
rotation only in one direction, and 
so the second shift element is connected to a case 

and stopped from rotating when the first brake 
or the first one-way clutch is engaged. 

3. The automatic transmission for a vehicle according 
55 to claim 2, wherein: 

the first shift element is connected to a case 
through a second one-way clutch and a second 
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brake; and 

the second one-way clutch is locked by engag- 
ing the second brake so as to stop the rotation 
of the fourth shift element. 

5 

The automatic transmission for a vehicle according 
to claim 2, wherein: 

the first shift element is connected to the case 
through a third brake, and 10 
the fourth shift element is stopped from rotating 
by engaging the first brake and the third brake. 

The automatic transmission for a vehicle according 
to claim 1 , 2, 3 or 4 wherein: 15 

the planetary gear set includes four shift ele- 
ments, 

the fourth shift element is connected to the third 
shift element of the first planetary gear unit, and 
is provided so as to be stopped from rotating 
by second engaging member, 
a fifth shift element is detachably connected to 
the input shaft by a second clutch, and is pro- 
vided so as to be stopped from rotating by third 
engaging member, 

a sixth shift element is connected to the output 
shaft, and 

a seventh shift element is detachably connect- 
ed to the input shaft by a third clutch. 

An automatic transmission for a vehicle comprising: 

an input shaft and an output shaft; -jo. 
a first planetary gear unit capable of stopping 35 
one shift element by first engaging member; 
a planetary gear set having at least four shift 
elements; and 

a first clutch for transmitting rotation of the input 
shaft to one of the shift elements of the plane- 40 
tary gear set through the first planetary gear 
unit, in which one of a plurality of the shift ele- 
ments is appropriately selected, and rotation of 
the input shaft is transmitted to the output shaft 
through the selected shift element so as to *s 
achieve multistage shift, wherein the first plan- 
etary gear unit comprising: 
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a first shift element to which rotation of the 
input shaft is input; 

a second shift element stopped from rotat- 
ing by the first engaging member; and 
a third shift element for outputting rotation 
of the rotation speed different from that 
generated by the input shaft to the fourth 
shift element of the planetary gear set, 
wherein the first engaging member com- 
prises a first brake and a first one-way 
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clutch for permitting rotation only in one di- 
rection, and the second shift element is 
stopped from rotating when the first brake 
or the first one-way clutch is engaged. 

. The automatic transmission for a vehicle according 
to claim 6, wherein: 

the first clutch is disposed between the first shift 
element and the input shaft, 
the first shift element is connected to a case 
through the second one-way clutch and a sec- 
ond brake, and 

the second one-way clutch is locked by engag- 
ing the second brake so as to stop the rotation 
of the fourth shift element. 

The automatic transmission for a vehicle according 
to claim 6, wherein: 

the first clutch is disposed between the first shift 
element and the input shaft, 
the first shift element is connected to a case fur- 
ther through a third brake, and 
the fourth shift element is stopped from rotating 
by engaging the first brake and the third brake. 

The automatic transmission for a vehicle according 
to one of claims 6 through 8, wherein the first plan- 
etary gear unit outputs reduced rotation from the 
third shift element when the second shift element is 
stopped from rotating by the first engaging member. 

The automatic transmission for a vehicle according 
to claim 9, wherein: 

the planetary gear set includes four shift ele- 
ments, 

the fourth shift element is connected to the third 
shift element of the first planetary gear unit, and 
the rotation of the fourth shift element at least 
in one direction can be stopped by the second 
engaging member, 

a fifth shift element is detachably connected to 
the input shaft by a second clutch, and the ro- 
tation of the fifth shift element at least in one 
direction is can be stopped by the third engag- 
ing member, 

a sixth shift element is connected to the output 
shaft, and 

a seventh shift element is detachably connect- 
ed to the input shaft by a third clutch. 

An automatic transmission for a vehicle comprising: 

an input shaft and an output shaft; 

a first planetary gear unit; and 

a planetary gear set having at least four shift 
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lements, in which the planetary gear unit and 
the planetary gear set achiev multistage shift, 
the first planetary gear unit comprising: 

a first shift element to which rotation of the s 
input shaft is input through a first clutch, 
a second shift element stopped from rotat- 
ing by a first one-way clutch or a first brake, 
and 

a third shift element for outputting, to a 10 
fourth shift element of the planetary gear 
set, rotation that is reduced relative to the 
rotation speed of the input shaft, wherein 
the second shift element is stopped from 
rotating when the first brake or the first one- *5 
way clutch is engaged. 

12. The automatic transmission for a vehicle according 
to claim 1 1 , wherein: 

20 

the first clutch is disposed between the first shift 
element and the input shaft, 
the first shift element is connected to a case 
through the second one-way clutch and a sec- 
ond brake, and 25 
the second one-way clutch is locked by engag- 
ing the second brake so as to stop the rotation 
of the fourth shift element. 

13. The automatic transmission for a vehicle according 30 
to claim 11, wherein: 

the first shift element is connected to a case 
through a third brake, and 

the fourth shift element is stopped from rotating 35 
by engaging the first brake and the third brake. 

14. The automatic transmission for a vehicle according 
to one of claims 11 through 13, wherein the first 
planetary gear unit outputs reduced rotation from 40 
the third shift element when the second shift ele- 
ment is stopped from rotating by the first engaging 
member. 

. 15. The automatic transmission for a vehicle according *5 
to claim 14, wherein: 

the planetary gear set includes four shift ele- 
ments, 

the fourth shift element is connected to the third so 
shift element of the first planetary gear unit, and 
is provided such that the fourth shift element 
can be stopped from rotating by second engag- 
ing member, 

a fifth shift element is detachably connected to 55 
the input shaft by a second clutch, and can be 
stopped from rotating by third engaging mem- 
ber, 



a sixth shift element is connected to the output 
shaft, and 

a seventh shift element is detachably connect- 
ed to the input shaft by a third clutch. 
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Fig. 2 



(a ) OPERATION TABLE AND GEAR RATIO 
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Fig. 3 

OPERATION TABLE AND GEAR RATIO 
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Fig. 4 
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Fig. 5 
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Fig. 6 




17 



EP1 118 798 A2 



Fig. 7 
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Fig. 9 
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Fig. 10 
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Fig. 11 
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Fig. 12 
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Fig. 13 
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